It was in the hope that one might hear helpful discussion which would guide one to perform cardiac massage at the most opportune moment and by the best method that this case had been brought forward and described in some detail.
The case was further discussed by the Members.
Mr. KILNER (in answer to criticism of method employed) said that the opening in the diaphragm bad been nmade at the express wish of the surgeon in charge of the case. In the only other case in which he had had to perform cardiac massage no opening was made in the diaphragm. The heart beat was restored quite satisfactorily but the patient died about twenty-four hours later.
The Effects of Vagal Trauma on the Anaesthetized Patient. By C. L. HEWER, M.B.
THE two cases which are described below both illustrate the effects of surgical interference with the vagus nerve, a subject which concerns the anasthetist closely. Case I.--Patient, a male, aged about 60, upon whom a month previously a laryngectomy had been performed for extrinsic carcinoma. He was breathing through a tracheotomy tube, and the present operation was for the excision of malignant glands from both sides of his neck. He was anaesthetized with chloroform on a Hahn's cone connected to his tracheotomy tube. The anesthesia was quite smooth and normal for the first part of the operation on the left side of the neck. About half way through the opposite side, however, the surgeon cut a large vessel, and hastily applied an artery forceps. The patient instantly stopped breathing and turned a greyish colour. I could not detect any radial pulse, and the capillary circulation had apparently ceased. On explaining the situation to the surgeon, he removed the forceps, and the colour of the patient's lips changed almost at once from grey to blue. His pulse again became palpable, feeble at first and then stronger, but extremely slow in rate -about 20 beats per minute. Respiration was also re-established gradually and his colour returned to pink. The operation was finished somewhat hastily, and the patient was put back to bed. He did not regain consciousness for three days, and during that period his pulse never exceeded 40 beats per minute, and he exhibited the explosive type of cerebral vomiting. At the end of two weeks he was comparatively normal, and left the nursing home a few days later with a pulse of 60. I do not know the subsequent history of the case. On talking the matter over afterwards with the surgeon, he said that he was dissecting behind the carotid sheath at the time, and considered it quite likely that the forceps were actually on the vagus nerve itself.
Case II.-Patient, a girl, aged 20, who had had many previous operations on a chronic left-sided empyema with collapse of the lung. It was decided that a decortication of the left lung should be performed. She was induced with ethanesal in a Clover's inhaler, and anesthesia was maintained by gas and oxygen given through an endotracheal catheter. There was no difficulty at all with the anesthetic, and the operation was begun by making a large osteo-plastic flap on the left side of the chest. When the pleural cavity was opened I slightly increased the intrapulmonary pressure, so that it oscillated between 10 and 15 mm. Hg. The thickened pleura was peeled off the collapsed lung, and all went well until the portion near the posterior part of the root of the lung was being reflected. At this point the patient suddenly stopped breathing and became quite pale. I immediately asked the surgeon to feel her heart, which he did through the wound, and he reported that it was quite flaccid, and was not beating or fibrillating. Cardiac massage was at once begun, and the lungs were intermittently inflated with oxygen through the catheter. That an efficient circulation was established was shown by the return of a pink colour to the mucous membranes, but the heart gave no response, and the patient died.
Post Mortem.-The course of the left vagus was dissected out, and the nerve was seen to end in the pleura, which had been reflected posterior to the root of the lung. It is therefore almost certain that the main trunk had either been actually divided or that direct trauma had been suffered by it.
In addition to these two cases, I have been told of another by a surgeon who was dissecting out malignant glands from behind the carotid sheath. This patient was in good condition, but died quite suddenly on the assistant retracting the sheath somewhat forcibly. I regret that I do not know what anaesthetic was employed in this case.
In a recent number of the American Joutrnal of Surgery, there appeared an account of a patient who had been operated upon, and was being transferred from the table to a trolley. His head rolled over so that his neck pressed against the anesthetist's arm. This patient suddenly collapsed, and the reason put forward was that his vagus nerve was compressed against the transverse process of one of his cervical vertebre.
With reference to the physiology of this subject, the inhibitory action of the vagus nerve on the heart was discovered by the-brothers E. H. and E. F. Weber in 1845.
The first instance of a fatal case in man was described by Thanhoffer in 1875, who tells of a case in which both vagi were compressed in the neck, a procedure which was followed by loss of consciousness and stoppage of the heart.
In animals, section of both vagi causes the respiration to become slower and deeper, and as the tonic inhibition of the heart is removed, the heart beats more rapidly.
It is necessary, however, to bear in mind that the nervous mechanism controlling the heart is much more complex in man than in the lower mammals, and that the human heart is much more intolerant of rhythmic disturbances. This is well seen in the many experiments which have been made on animals suffering from primary cardiac failure under chloroform. In practically every case it is possible to restart their hearts by cardiac massage, but unfortunately the same does not hold good in man. It therefore seems reasonable to suppose that the stimulation or section of one vagus is far more likely to produce cardiac arrest in man than it is in animals.
A further difference is to be observed in the action of atropine. An adequate dose of this drug injected into animals stops all these vagal effects, but it should be noticed that in both the cases related above there was a preliminary injection of l on gr. atropine. With regard to the exact nature of the heart stoppage, the vagal fibres are only distributed to the auricles of the mammalian heart and not to the ventricles. Consequently, when the vagus is stimulated, the sino-auricular nodes and the auricles are directly affected, and the ventricles only cease beating because they no longer receive their normal stimuli. The whole heart, therefore, stops in diastole. Sometimes, however, if the stimulus to the vagus is prolonged, the heart may again begin beating slowly. This is known as vagus escape, and is due to the ventricles contracting at their own independent rate. This phenomenon apparently occurred in the first case described.
A short time ago it was suggested that the right and left vagus had different functions. In some of the lower vertebrates, especially the terrapin, all the inhibitory fibres are contained in the right vagus, but in the higher mammals and in man there is no doubt that stimulation of either vagus may produce cardiac inhibition. In the first case described the right vagus was involved, and in the second the left.
In addition to the direct stimuli to the vagus which have been described, there is little doubt that reflex stimulation may occur. Thus, if we accept the theory that the first action of chloroform is to render the vagus centre hypersensitive, there is no difficulty in accounting for the deaths which occur on beginning an operation under light chloroform ancesthesia.
There is one other aspect of the subject which is interesting, and that concerns dissection of cervical glands in children. I think that most anaesthetists will agree that of all the operations in children, this is the one most frequently followed by vomiting and collapse. It appears possible that traction on the vagi may be the cause. It would be interesting to hear the opinions of other anesthetists on the subject. Operated on under open ether anaesthesia for extraction of teeth. Patient complained of frontal headache and his complexion was sallow. Twenty-four hours after operation pneumonia had set in. On subsequent inquiry it transpired that the patient had felt shivery and had been suffering from malaise for two days before the operation. A more careful overhaul might obviously have revealed the presence of lung trouble and led to the operation being abandoned.
Cases of
Case IV.-Female, aged 50. Operation for extraction of teeth under nitrous oxide at a dentist's surgery. Patient appeared to be very nervous and frightened, and her condition grew more alarming instead of improving with the loss of consciousness. Administration was stopped and no operation performed. Subsequently it turned out that she was an advanced case of exophthalmic goitre,
